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Abstract 



PROBLEM TO BE SOLVED: To reflect the positional relation of face parts and the size features of face parts on the 
projection data and to stably extract the face parts by extracting a pair of face parts from a face image as 
candidates, extracting other face parts as candidates based on the projection data produced according to the 
positions of the paired face parts for each candidate, and specifying a face parts based on the two candidates. 
SOLUTION: A CCD camera 10 fetches a gray face image and stores it in an image memory 20. A naris extraction 
circuit 21 extracts two nares from the face image stored in the memory 20 via the image processing. A projection 
circuit 22 decides a projection method based on the positions of both nares extracted by the circuit 21 and projects 
the pixels of the face image stored in the memory 20 to produce the projection data. An eye extraction circuit 23 
extracts two eyes based on the projection data produced by the circuit 22 and both naris positions extracted by the 
circuit 21. 
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tt&mzntti-rz. &*s. !Me#i*j*>«jBttiai©H5£# 

[0 04 0] =35c«tttfi*©*Mil#ffi& Or 

w. Wilt w^«ii«¥sa§:S3§D- i i (v 0 

l. J 72-D - I I, No. 9, pp. 1441-1 
44 7) © r*miMUCj:SB<Z>ffl»ttU&Offiq%A 

■Ctt. 0 8 (CtR^J: 9 tc. #^5©U>X©4M>£JIj£i 

<t-rs=^7c© (x. y, z) j^«u&£ffl<,>"r*$»j. z 

I4« * ^ =7 (DXMicm l> < > U > X#> 6 — 2C7cH«¥B 
(CCDI) *"CO«Uae««rR»l»*f ib-Ct»4. 
[004 1 ]Jfc, M*5FMtt XYflKftiT* 

x©<w>K*t Lr*4>tsug3 jvci»4 s© 
■c. ik, nffc±©g&ffl. ^?L*t«ffi©M*tftg, -r 

tttofcffiSfSQl. Q2. Q3«fc0. SXTEffirafOffi 
■ PI. P2, P3^0=^jct|o)ul, u2, u3 
CfiSa. ^tBSI©SK©©Ji^±, ul. u2, u3±© 
S'** hJHB*— ttTOT*) PI. 
P 2 , P 3 OSMjAHOH^cOa- * y ? FEIB* 

mammt Lxs-zx^tM. H^Tc^ra*©^®, -r 
t£*>%*)* 7{cs*-rs=^7c*a>i*ttap i . p 2 . p 3 

[0 04 2 ] *fftCC. S 3 0K*Jt»r. @ ■ &?L1$5£lsl 
S§ 2 8 # . & * ©«JH©fflCC*t* 5 =i>C7cffi»fij[«©» 

H/t*J#, tlB8©fi&iSl,>fc©=S:a!R-r.&C£K:J: 
•J. Bt#7L*«HE-r-5. «c*J. S2 2(C4slvcjKLtt 

[004 3] «±©«fc *>tt. C©**fi©»SS2r». * 

warn* i ©awRjcfln*.. &M«:&?L;*t£ i micm & 
aat»©r. *?i^£@©^ffl^«itH**4>&c>. * 
fc, t *?L«*B©=*7cfflSPt{a[B* w« o x m t 
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miz&m mm) -r *©-e. mmvamwmicj:^. 

[0044])&fc, C©*5fi©Jf5J82-C«. ltfc©»± 

tct>Zi><DXtetj;< , ^5>J«BDIfe*A*i OfcW^tC 
tt. S3 0tCfel,>t, jfi*©@*sJ:C>'#?L©=yiC?cffl>Pf 
fig. **C>«ja*J!P6©=yC7C©«i*fc#«Urit$5£ 
LTfcJ:t». a«©=i>C7cffl»{t«3&>6.©«3E 
»©«fe/h3l>«*jWI?-r4. 

[0045] connommzxi*. =xs&m 

KCKfcS fcOTttft < . S4gffi£*?L4*ffi©ai{tLh© 

«s»tnffl*ffli.>-c. «:»■*- sffl©rfij***iBu 

«M««ei/rtJ:l>. =*7C*BtftMt*IBflL 
[0 04 6 ] g/c. C©Hi6©^SS2'CB. S307S 

• »?L#siHiss2 8 *sa&*?L*i*3eL»fca. *£7-rs 

SCi*s-C#ft*»ofcti^«. S 2 1 CCKSJr^CCU 
20 r. WS#?l£a©f^*fflfflLieTJ:9fc:o-cfc<fc 

[004 7 ] j|Jg©»JS3 . H9«. C ©^©51*6© 

X$>&. S9Ki$l>T. 2 91*2 0 (Cf3tff.i**lfcffl8« 

*©te«, HiS©^fiSl-9>jlSS©^2i|^« 
©ilb#?r-r^. 
[0048]I10«, C©ffegj©HJ6©J&l&3 K*JW 
■SfflSB D a DffltHSIg©«! ; ffl ; &^-r7n-5 : - + - ht?*>.5„ 
30 &CF> C©^S©«)fP«cB9Lr. I10©7P-ft- 

h^fflt^rift^-r-s. s-r, si ikisi,>tccd*^ 
5 l 0 -Cij|g5«iB«*9l 0 ii*. i®^^ * <) 2 0 (ciHtS 
•T*. 0tefPtttli|5|SS2 9 tt. S 3 1 -CffliS«*> 

6BI«*!iffl«:«fc0M©*il|J*«iltirs. «©fSSfP©ffltU 

3^«WU Ofci #©x i, 5?©tt«WcSrJi,»rff 9 . 
[0049] >X«C. S 3 2 (Ctec^t, *?L^1iffltUlHlSS 
2 4 «. S 3 1 "Ctt tH L/fcH^IB* fe <!: CC . mi®«l±tc 

3f^©«ni!{ ; &s:^'r^„ 0>i^.i3:. mi nc^-r^Mc 

40 M*SS^2fE^*<t0^iffllg»/cWF«i«lJ©.#„ to<to' 

^Miutstts. c©sfffiH*a»«. m«. 

«MjAJ:>) 1 0BBR. ±T4SB*<fc<3 5 OHJgiir*, * 
«?d^.l*. 2E«ffi.-sp^©itI© 1 0%. ±T4S*ffl 
©♦§©3 O^tCffl^-rSiSSRSsi-rS. S3 3Ttt, » 
?LMffl«lHJ|51S8 2 4«, 9r£1HW3 J: 0 #?LM©f!Sffl>& 

i*a*/c«tt^atu-r.s„ «tugw©«n». s©6© 

[0050] «±© j: 5 . c ommmm 3x^ m 
so i6©jgasi-Mi*s©^2©j»*K:*nA > siwiifBii,* 
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tt. «OltSR*fci«:*7L««lt%liliUlLri»S36«. itS 
©te$WCC/c:fc>-Sfc©-t?«:&< . M§tft<fc-©;«ftftti? 
**JBl»T &?L*t©<81i£«II±l U r ^ J:t,>„ 
[0 05 1 ] 9ma>B»A . S 1 2 IX. COIMH©** 

ESTC&So HI 2(C:fo(,>T. 3 0IJCCDW7 10* 
6lfl*SnSMiB«J:*)i9S?H<fc*^fiJE-i-*x»i?lft 10 
ffl#l8<!:LT©X9S*tfcttJllgS. 3 1ttCCD*y7l 

■?2>mmmjE&m±L-c<Dwmm]E®&3 it*o. x 

2 0(c— BSKttSti. #7L««lf®ttU^««f s - 
>fB«tlCffil.>6ftS. *©ffi«. *&6©}fc®ia>6 3<t 

«T, C©£Sg©fi&ffcCCg§l,r. §13©7D-?t- 20 

h*ffli>rittwr-6. s-r. si ncfet,>TCCD*y 

9 1 Ot?r*gyR@i«4K0)i*, S41t, x,5?i((| 
UBS 3 0 7^l/^iUtX5, S?BMR*£0E L . 

MM*'; 2 oscietrrs. cti<k«j«T. s3 0-e@ 
• &?iz&m-r z>*.-c\z, jg*6©^gg i *> <=> 3 <t is]«-c 

[0 05 3] ^iC. S4 2-C. B«ffliE@8S3 1«. S 

{CBfS^JS^KS-rs. -e-L-r. S4 3tc*j^-c. mm 
mmftcDmmvm&mv^mztcteftfomicfocxc 30 

CCtt, S*jJ;i>*0?L©x 9 y«^oJ;^c^7>-f 
5:^If5. JW±S 1 1*»6S4 3g-C©#iffl£. BftR 

[0 0 5 4] fcU:©<fc5tt:. C©3W6©»»4"Ctt. Si 
Jg©^flSl^6 3©58!im«:ttI*. CCD*^7lO®y 
> ^ - £ «r*"J® 0. Ste«fc Of»?L©x 9 i^RS/d 

ggfflffl*^&<&£„ C©3Stt©J&«4r«. x 

L"n,>£#s. x 9 s^iitfuccftifo at ©•*?«&< . i§m 

[0055] mnonmb . mi 4B. c©#gfs©s?j56 
©j&jss fctews^a5n a DtttB^s©^RS**-r^D 9 * 

ST**,, 0 1 4«Cfc(,>-C. 32BCCD*^7lO* 
6 ffiTj 3 ft SOBH*©iftKfB&?ieiEr SfflfSffliE^e <h 
0-C©HHM*iEiaKT? * 0.33 Bt§IE3 ft/dSiiIi# J: 
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mm*. m&j*v 2 ok— n#iati.3ft, s?i*H5iii© 
rttH-^ia^-^-^f^cfflt^n^. ^-©ffeB. sue© 

[ 0 0 5 6 ] HI 5 B. C<D¥m<Z>mm<DBi&5 JCfcW 

^msashmmmmcDn&m^Trk-r y p - + - 1- r * s . 

6TF. C©«B©«fts«:|»l,'C. il5©7d-^t- 

h^fflCiTiftHj-rs. *-r. si ncfcvrccD*^ 

5 1 Or£f£SiIj<£t£IRr>i^. S5 1f. OHRfllEia 
SS3 2B. »Bi^©?gafii*«IE-r.5. *iiE:#i£Bf*{C 

ifc^s. -eu-c. S5 2(c*5^-c. — fii{bMaiHisS3 3 

B. *§IE&©iIi&£9^fitiIi®£^U ■«y*V2 
OtCiBtt^S. CtiJ:<3JitTS3 OS-CB. |U5fe©0.1i 

[0 05 7] #CC. S 5 3 -C, M®Mfe®S&3 2 B. S 

3 o -cmm LtcBi* izu&ikD&mttcfct-cr.mm&fH 
icmmmmzmm-r z>. *lx. s5 4«c*»«,»-c. mm 
mtm<o&wmim*frit!mmtm<D*;% 3 . j#r. 

*B. i£Kt* hy7A#¥ifi«c&SJ:5K:^M-r-&c 

i-c»<D3>i-7x h^aa^b-rs. S5i 

-cb. c©MiE*ffi(cS-^^riii0©?fiSffi*ffliE-rs 

CiK65. fcU:S 1 lA^S 5 4£-C©*fiS£. B$3fc 

[0 0 5 8 ] tt±©i^^c. C©HJ6©JgS85-CB t 51 
MRDJgflB 3 ©5Sd*«:ttJ^ . 3 > h 5 ^ F *i«®(c tciJ: 
^«:^iffi^©?ge[fii4ffllE-r^/c«?). @f«ffl*$<J:o-#?L 
«iffi©«m*5g^<t/j:S„ ^©*gjg. fflHtt©ffib>#?L 

^<^cs 0 c©ji*g©^5-cB. -fflna«E*ffl 
zifiiisi^fc c/c^s fe©r«tt < . mmw&x- «fc 

[0 05 9] Sg*fc©J&«6 • 13 1 6 B. C©|6B^©S|)5S 
©ffJ!SI6 ^*jWS^©(^#^ffi«g©^)S4^-r7'D 9 
i'H-C*?). @ 1 6&C*sl,>-C. 3 2BCCD^7lO 

*6 3 nzmmvsHDi&mm&miE-? zm®MJE^& 

i b r <Di®<glffiiE®ffiX-<!b K) . 3 4 BffilE 3 n/cgmi®! 
«fc 0 x 9 ^Mfc=fe£fiR-r2>X 9 i>*lttl#S <!: LT©x 9 
^miHlS8-C*S„ X9^WlH]S83 4*6tB7j3nS 

i^yitB, Bi^^* 1 ; 2 o(c— BftBtisn. »?L>Ff 

[0060]$/c. 3 5 BS • ®?L^[sISS2 8 

u/c@*i «fco'#?L*t©=^7ctBW{aa<i: 0 mofazzn 
w-rsffl©tS]^fiLtaiei»§. 3 6B#mi,/cigj©ito#©B# 

^^-^^^©(Sj^^rffliE^SawifiJ^ffliElelSS 

&m \mm.v>m ss i mmnom * * r s . 

[ 0 0 6 1 ] m 1 7 B. C©#Pj3©5lJ&©JBJg6 CCfcW 
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•*>,, tTF. c<z>m&<DMmcmLx. mi kdvu-? 
f- bzm^xf&wrz. sr. si hc^xccd 

*^510 riS^lffliii«*B{Oii*. S6 1T, M&ffi 
£0883 2 B. na*<D»SII«MiEr&. ffliE^fifett 

[0 06 2] f IT, S6 2Kte^t. X » ^tfcfcH|5]S& 

3 4 B. ffliE^cDili^J: «5 x y@i{|:££ji£U-Ciii{tty 
2 oicietrrs. ctiJ:9OTS3o$-cB, siss 

©J&1S 1 *»6 5 i|^«-C*-2>„ 

[0063] S 6 3X-m<D\Zl£W-m^&tLX:<D 10 

m<Dfa%»m®&3 5tt. S 3 0 -C^LfceteJ;^ 

tf*flJtf*#tf¥B©85K2nSl£-r4. £/c, S64T 

[0 064] SSi^r . B#^jWtc^©iii^©/c«?)K, s 
6 5-C, iS^ffliE[5|S83 2B. S 3 0 T}ffifflb/c@*ick 
OTWiOtiWciSfcrx „ i^IHRACcBftStttt&iS&g-r 20 
■5. -eOT, S5 4(Ctel>t, 3r5£«W3©iffi3R©r*S 

^M^-E.Ciriii®©3> h5X hSrgjUbD-S. 

fcHUE-TSCiKftS. £J±S 1 1^6S6 6ST?Offi 

[0 0 6 5 ] «±©<fc 5«C. C©SU6©Jg.«6-C«. * 

®Bi#t©?gSfil?rMJE-rS/cisb. g*>*?L©tRIAto. * 30 
«to*«#««:4>ftc». «©fa II 

[0 06 6] ft*s. C©HS6©^S86 "CB. g-?>#?l*f 
©H^TctB^agJcOglCI^^^SffiLri,^*!. 1^ 
#TLS*waU"C* ft *» ofcta^CC , iS^CCfflUJ 3 txtc 

as. ^^^©^^©ii^^j^-^ccs-^^-cffl©^ 
[0 06 7] »«t>B. ftna-csfcaaft^w^ffli* 

t\ gB©^^|6]/cW©2^7ne f )fttS]^^Jti 

-t&j:o„ cn6©ti^cB. iia^mtcjjn^.. 40 

IB©faS ©^m<t#*s|±l^ T?# S <h c» -5 gftStf* S. 
[0068] 

[f£?ii©£MI] fcLL©«fc5K:. itJjS®liB*S©#feiJl!tc«fc 
*® t . c ©BflUBtt^RcciBtt 3 n/cSiii^J: 0 1 » 

©««&* i m*ick%mm.<Dtfiffit Lxmm? zm 1 
®^®«w#si. ±.§mmc:tic. i >Ft©iig)ia D D©(a 
W£c?mKD8JB«&*iR». Bi^&iJu sag 
f-f *ftwr sts:^#©i. iia^fflcriK:. i*t© 50 
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MSIJp a a©[4g 4 ffiflJ U /c&I^- * tctt-3b » rffe©Mgp 
n a D £ 1 o*fcttatt©«fflit,tttWT5*2©««»| 
tt^Si . JJBJR 1 fc <fctfJS 2 ©#©«ItB3M5T:fllto 0 

9 oyt©-C. nttfi©&BHffi-t>** 3 ft £©» 

[0069] *fc. it#a2Ett©iHgtcj:tia\ ±is 

±E» 1 ©»HHftW*R-caHJ OA: 1 »© 

«awfc©n>iC^ 5 iiBR*«fj-r a j: 5 

K«teSl/fc©T\ ffla5 a D D©figMi^^^5ftt'©!|tm 

msnshwftM L /cUj 4 ft o r gin. aapa&s&t o-cjfl 

[007 0] ffiJ&S3§tf&<D&WK.£tU^ ±12 

sag*®*. ±iesfi i ©«f«aa*araiffl ufc 1 »© 

m®&<D'P>b£"5 L**SA*|Sl«:»orSitt*|flJ«:. SB 
**!a«-rSJ:^K:*jaoyt©T. aSPn a n©{4SKI^ 

^$fti*©wm'f-^«gnw< , si? 

[007 1] »«(H4IBtt©«9iCCJ:*T,tf. ±B 

1 ©^maui#©-cjaffi 0*: 1 »© 

^gp a a o©(4S«:ir>D'raili^±CCBfr^lliS ; &^ffiU. Bf 

Kf*-jnc*5i»r«B©iw«©ftt>aiaKi^>««air© 

[007 2] S»*315gatS©^HJ«: .fctitf. ±12 

* 1 *J<t:t>'»2©#8Stfflai^e©ttlUite*^S-^^-c. 

«©««(c«i-r4«i«ui*»ffi-r ssmsstfinw*®* 

•A. ±IB^fi8#S#®*5. ±ieiH^Sig»tti#©©® 
tHifemJcjEOr. ±fBl(gBD a a©<£ffi£9#^T£<fc'5K:t8 
BSL/c©r. SI^©M©^S![(cS^t^cJfltH^fx.. jffi 

§Pd d d©is^ to s*y> ft t > t «, > 9 s»**« * « . 

[007 3] 8B*3B6IB«©»WK: «ttl«. ±8B 

ii^ilfcESLto#ia*5. ±gami fcj:iy £ ^2©!ttmffla# 
ia-ctttoL//ciSg(5n a D©fi5i?i©ffi^^-t±c:i^ l ^g|}p a n 
©iB»±©ifi«fiiffli*flii»r. aag#scc*t-j-*«©iAi 
#*fittuo. ±E««iS5e#iR*«. ±iaM©iS)*©stw 
ife^ccrc; d r . ±iBiSSi5a a D©^?i«:^S-r * «fc 5 tc^fS 
Lfcor. SSW©8l©1*«{ca-5«r»fc»to^it. SiSU 

a©Mtttti ^*«to*5/i>A«c t,> <b c> 9 sum*** *. 

[0074] »*JB7Ett©l6IB«:J:n«. ±IS 

wmmm&tti&mK ±sam 1 *» ±0-312 ©#®tti±i^ 

IS-Cjfito 0 /ca§f5D a a©Mffl©ffl^^to-ti- tr <h (C. 0SBn a n 
©S«±©*g>Pf{ig*ffl(,>-C. Bt§ftFa©»iJ*fft«C;*t-r 
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[0 07 5] SEfc. W*S8iB*8<3D^W«:cfcn«. -LIB 
[0 07 6 ] ifjjaS9KtS®l%Wc:«fcti« > ±iB 

» i ©«F«auj#a». ±te i *t©Msi5 a a p<!: 2 o© 
#?L 2-?©g. 2o©E?L. £fc«2o©;i£}aw-r 
S J: 5 KfltfiS b tc<DX- v i®g|5p a d©<igH(fc-?>:rt:# 3 tt £* 

[007 7] 5»*51 1 0E«©«W«:J:ti«. ± 

mmivwmL&^mz. mm. sttftpta&D 

[007 8] S/c, ftjJSB 1 1 e«©3MI!CC <fcti«. ± 
BBMiIHfc*ffliE-r S iS^ffliE^S £ . gH®f£ J:0t»y 
■»**«W4*»j?tWH*«i. *«*.. ±fsJf!ifc 
<fc!>-^2CD^S[ffl|±l#K*j«fco-Si5^l3«. MUEftOffi 
Sift * fc » x ? ^Bflt J: 0 M§PaD©J4(U4B«fc OTIi ??!©& 
15**t5£ £*>«:. ±EBMMSiE*att. ±tB<£ffl?1$5£ 
#S**a*«c1*« 0 /cli£|3n a pi5&©x » 5?ffli«rt KflfrS 30 

U jffJ£«W©HX©*R«©JF*MB*fc 
«#tfcffii©BilSi?lJ? s - £ (CIS D r ME:fr&£^M L . B 

Sift § tl++ < ft «5 . £5£ L/cHS|5p a n CDffll±i*^f * £ i. 

[007 9 ] */c« 10*31 1 2iB4S©*9Jtc <fc*itf» ± 
ffi«li***iiEr*iBflM«iE#«i. SGB4* «fc *) -ffifi 

vm 2 <D&m.mm&m*s mitwmm 40 

#3. JBtt. 8. fflSfttiBfclCCT:. »HiE*i6*Sas 
U BHk«MjE-r«J:9(c«aOA:a>V. @i{§i©=i> h 

- * KKIft $ n-^-T < ft 0 . 3:56 U feflSA©*!! tB*«tT 

[008 0] ISJjcJg 1 3 I2$SCD#6BJ(C Jrfttf. ± 50 
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KlSfltftlE^igU:. ±IE»HB*S©*'-r>IWfflKcJ:i>H 

-*{CSR3ti^»f< tt«3. 3cSL/c^g|5 0 a D©JflmWT 

[008 1 ]«fc. iltJ&Hl 4ffiM©»!ljH:«fcfttf. ± 
IBiB«ffiiE#ia«, ±9BHfl(©«ftii«fAiEr S <fc 9 K 

< & o . £S l fcagpp a p©ffltn*^f x. s 1 1,» 9 ^m^* 

[008 2] IR^qi 1 5ia«©«W«:j:nK. 0 

* 1 ffiS fc»1S^©fSffl<!: UTffltii-r 1 CDltmffl 
m^St. ±IB^ffl CTitC. l>Pt©MSI5p a p©fi[StC|Ct;D 

ma-rs&i^isi. jjB«»<:4«:. 1 *f©«gi5p a p© 

{4gif / gfiSL.fcJ9«57 r -5'(c»^^-Cfte©Mg|5p a p?: 1 o 
S/c«ffiSJ!©^li<i: L,-rfflmT'5»m2 ©4$tt»U#« 

i. jjb» i *j ij>*^ 2 <Dnmmm^mxmm utc&m 
5»{cs!*3n-¥»r< > 0a5p n p*^urjam-r.5»ci*5 

[0 08 3] Sfc. 1 6fBtS©^HJ(Cd:n«, ± 

ia^ffl#^K(c*i(,»-c^g|5p a pA5!it5t-e# «c3&»-> fc i » 
sett. ffl©fatf£tti#!8#s. Ji*«:#S$n/cfflgPa a p© 
fcJ;^. ^©ipjSCBt^iJ^-^ccS^rBJ© 

[0B5©ffi*ftSii«] 

[HI] c ©l%HJ©SI*fi©Jf^ 1 CC «fc *0gp D a ptt(iJ^ 
a©fi}fiK*^"T7'P v i70-CA-2>„ 

[H 2 ] C©fHB©£ik©JgAI 1 {C«tS0gp n a ptttH^ 
JB©«W¥*«i98-rS7 0-* + - 

[H 3 ] C<D$m(Dmi&<D&m l K J:^.MgPp°pffltH^ 

[04] C ©»»©%»©«« 1 <fc S«g|5p a ptttB^ 
[0 5 ] C©^©»ffi©m^ 1 (C«fcSIHgi5p D pttm^ 

new s g©ffltu*ffi*ts^-r 

[06] C©^©*5S©0@.2{Cj:S0g|5p a pttffi^ 
[07] C©|%Bj©|Ug©f^2tc«J:SMgPp a p«mK 
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SfC *i W £ H^TCffiggttB^ -r s s -c * s . 
[09] C ©S6W©HSS©JF5<I§ 3 ic «fc SMSPa n n ffltB^ 

[110] C ©A9J©2&tt©j&B3 K J: S«as 0 a D *fltb 

[Ill] c ©#69?©IIJ6©J&a§3 (c «fc •2>8iS|5n a E I ffltb 

[HI 2 ] C©#SHJ©jy6©J&8g4 K J: saflUMAtti 
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